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Abstract 
The learning process acquires new dimensions and features by using e-learning technologies. The educational activity 
improvement in e-learning systems requires the setting up of modular learning resources, therefore an interdisciplinary approach 
is necessary in order to combine teaching with computer science and cognitive psychology.  
Thus the learning systems using the Internet become important tools in developing users' personality and creativity.  
This work aims at presenting the advantages provided by the reusable learning objects and the prospects of their use in the 
educational process, emphasizing the researchers’ concern to bring about learning systems with modular resources. 
 © 2011 Published by Elsevier Ltd. 
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1. Introduction 
The computer-assisted learning has continuously developed entailing an increased demand for educational 
content.  In this context, setting up learning objects as reusable instructional digital resources plays an important role 
as it ensures both educational content updating and management.  
As for the didactical process, the use of innovative teaching methods represents a new way of learning.  
In the latest decade the constructivist learning theory has widespread, as a modern theory of active learning 
especially in e-learning systems and in this respect, learning mainly consists of the knowledge structure constructing 
and refining in the learner’s mind (Trandafir, GăOătescu, & Borozan, 2005). 
The objects approach aims at supporting this new way of learning, based on online technologies, which allow an 
active contextualization of information. 
The object of learning may take the form of a comprehensive lesson or lecture module and represents the smallest 
piece of a learning management system (LMS).  
In literature we find several definitions of the learning object, but according to IEEE LTSC (Learning 
Technology Standards Committee) the educational object is “a digital or non-digital entity  which can be used, 
reused or approached  during the learning process supported by technology”(IEEE LTSC, 2006). 
A learning object is characterized by the following features: 
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- It can be independently used because its content is self-contained; 
- It is reusable and can be used in different contexts and for different purposes; 
- It is associative and can be grouped in a large collection of objects, including regular or traditional course 
structures;  
- It contains information that describes its content, its discovery being easier. 
As educational components, the reusable learning objects can be stored and accessed independently for re-
assembling in order to create new lectures or sequences of individual learning. 
There isn't a certain dimension of educational objects, yet a greater fragmentation of the educational content 
offers more flexibility of teaching, but the production and maintenance costs are higher.  
The proper use of learning objects can lead to flexible dynamic adaptation solutions of instructional content 
related to the individual learning needs in real time. 
2. The role of metadata in learning objects characterization 
In distributed learning networks each educational object is characterized by a set of attributes, called metadata, 
which define the individual features of informational components. 
Metadata do not enlarge upon their implementation, but they contain general information about the educational 
objects (author, date and version, language, the source document), the area they belong to (discipline of education), 
the technical characteristics (type and file size, operating system necessarily) the pedagogical features (type of user 
it is addressed to, context of use, degree of interactivity and complexity), the usage conditions (copyright, access).  
Thus, through metadata we can obtain information about the content and usage of electronic learning material, 
information which exists on other computers. 
In terms of metadata' implementation into Web context, there are two possibilities: XML (Extensible Markup 
Language) format and RDF (Resource Description Framework). XML as a data modeling language, derived from 
SGML (an international standard for structuring web documents) and RDF was developed to approach the URL type 
resources (Uniform Resource Locator) in World Wide Web context, as a modeling metadata language. 
On the other hand, in Web-based training, the learning content management systems have an important role. For 
example, LCMS (Learning Content Management System) is a multi-user environment, where digitally educational 
contents can be created, stored, reused, managed and delivered using a centralized repository of learning objects 
(Isăilă & Nicolau, 2010). 
Metadata are essential both for reusing objects and establishing learning ways to personalize the learning process. 
3. Learning objects standardization   
In terms of educational objects, the standards are specifications for different sets of metadata. To describe the 
learning objects and the digital resources associated to support learning, we use the model for educational objects, 
named LOM (Learning Object Metadata). LOM is based on ARIADNE (Alliance for Remote Instructional 
Authoring Networks Distribution for Europe, http://www.ariadne-eu.org/) model and IMS (Instructional 
Management System). The standard does not define the way a technological system represents or uses a learning 
object, this is partly defined by the IMS Global Learning Consortium and ADL (Advanced Distributed Learning). 
LOM’ goal is to support the learning objects reuse, to help their discovery and facilitate interoperability, often 
through learning management systems.  
IEEE 1484.12.1 - 2002 LOM is an open, well-known international standard published by IEEES (Institute of 
Electrical and Electronics Engineers Standards Association) to describe learning objects. 
According to the IEEE LTSC (2006) the relevant features of learning objects include: the type of object, the 
author, the distribution terms, the frame and teaching features, such as teaching or the interaction style. 
Based on LOM, standards with wide adoption have been developed, including SCORM (Sharable Content Object 
Reference Model), one of the most used standards, whose main purpose is to ensure access to the highest level of 
education and training through adjustment to the user’s needs and effective delivery of Web-based educational 
content, anytime and anywhere. 
SCORM standard combines the elements of IEEE, AICC (Aviation Industry CBT Committee, 
http://www.aicc.org/) and IMS (http://www.imsproject.org/) specifications in a well consolidated document which 
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can be easily implemented. Therefore a packaged lecture with SCORM can be transported from one LMS system to 
another with minimum changes (ADLNet, 2004). 
From the point of view of SCORM standard, the essential functions implemented by a computer-assisted training 
system are the following ones: 
x Ability to import materials which are SCORM-compliant; 
x Managing and launching materials which respect SCORM specifications; 
x Knowledge  of the condition of each material released and the persistent information storage; 
x The provision of interface (APIs) for communication with the system; 
x The responsibility for the interpretation of the navigation sequence described by the content structure. 
In their turn, the educational materials must comply with standard specifications and this is reflected in: 
x Attributes for their defining (example author, description, duration); 
x Description in a standardized XML file; 
x Navigation structure and aggregation is also defined in an XML file that complies with this standard. 
Through standardization the learning objects benefits are: 
- Portability on different electronic platforms; 
- Stability to the emergence of new versions of operating systems; 
- Independent distribution by systems programming; 
- Personalized learning (i.e. different learning materials can be made  for different needs); 
- Creation of new content  distributed directly (Ghilic- Micu,  & al., 2005); 
- Broad accessibility to web. 
The learning objects model provides only a general structure of objects within a learning unit, without providing 
a model for expressing semantic relationships between learning objects failing to enable the learning unit 
construction so that it could   be delivered into an educational system. 
4. The architecture of learning systems with modular resources 
The prospect of using reusable learning objects for interactive training on Web is represented by the development 
of a modular learning system based on the educational metadata incorporation in Web applications. Thus, the 
learning objects are easily retrieved and used, allowing reuse, interoperability, and their assembling in order to 
organize new lectures or lessons. In Web-based training, the site, as a system, will have three-tier Internet 
architecture, containing: the user interface, system architecture, as intermediate level, and the databases integration 
level. At these levels there are accepted transactions, content management and the use of templates. 
Schematically, the interaction between the applications running on the server side and those running on the 
client’s side is as follows: 
Figure 1.  Architecture of a modular educational system (adapted from Niculescu, 2001) 
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- On the server side, there is interaction between a Web server and an educational server (which contains course 
modules) through an API interface; the educational server accesses databases (their content and metadata associated 
to learning objects) 
- The client’s side is represented by a Web browser. 
The additional elements (from Figure 1) have a specific role in generating dynamic Web pages.  
In terms of access to databases of lecture modules (for view, addition or modification), this type of 
implementation enables the search of educational modules, according to various criteria. 
Currently, there are taken into account both the continuously improving educational standards and the unification 
and creation of reusable learning objects, which must be constructed according to the learner’s needs. 
The design of educational system with modular resources starts from the users’ needs, so that educational goals 
should be reflected in the skills acquired from learning. This stage is followed by the design that is based on learning 
strategies to develop educational materials. These will be implemented and after evaluations the necessary changes 
will be made.  
Information about the content learning objects semantics (meaning) are required for a deposit of learning objects 
with metadata providing sufficient resources for building educational contents complete, flexible, valid and suitable 
for their use in an educational system. This is an important step for an unintelligent training system. 
The semantic identification is facilitated by:  
x Classification of learning objects in a semantic network, derived from a pedagogical metamodel; 
x A framework construction to express relationships between the types of learning objects; 
x Defining the content structure and action modalities of various types of learning objects (Koper, 2001). 
The design and development of reusable educational materials has some advantages for learning: 
x Flexibility in reuse, by designing it for the use in different contexts hence removing the object decoupling 
from the context of the lecture material  and rewriting it for the new structure; 
x Ease of retrieval, updating and content management, facility offered by metadata, which allow better content 
filtering as intended when associated to learning objects; 
x Interoperability with other systems and in terms of the educational requirements for the design and learning 
objects development, facility offered by the objects approach; 
x Facilitating learning based on skills due to the existence of granularity learning objects; 
x Reducing the design costs and development time, by reusing learning objects, while increasing the value of 
the educational content. 
The object-oriented instructional design model is a solution for creating an educational system with reusable 
learning objects in a distributed learning network (Niculescu, 2001).  
Taking into account the development of educational technologies, the advantages offered by such a system are 
present in the stimulation of students’ learning and motivation, with direct benefits for the business companies 
investing in human capital. 
5. Conclusions 
By accumulating experience in computer assisted instruction, the specifications for organization and optimal 
structuring educational content are continuously improving in order to increase the quality of Web-based training 
and lower costs.  
On the other hand, both the access to content and the quick access to directly usable content are essential. 
At present, the learning systems with modular reusable resources are the solution to improve the efficiency of 
educational activity and research area, especially since we witness the development of educational technologies and 
Web-based training. 
The customized training and distributed collaboration are the key elements for the efficiency of all activities of in 
today's society, a society based on knowledge. 
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